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1３ ７ ６ 
ＨＯ〆､〆NH2
Thelcacuonof9with2-(Ⅳ,N-dimethylamino)ethanolinthepresenceofLjOHprovidedlObin9596 
yield，whilethesamereacUonof7aiTbIdedｌｌｉｎｏｎｌｙ４３兜yield、Compansonoftheseresultswith
thoseof5aand5bshowsthatthepresenceofl-melhoxygroupplaysanimportantroleonenhancingthe 
reactivitiesof5a，Ｓｂ,andlAmongthesethreecompounds，Ｓａａｎｄ５ｂｓｅｅｍｔｏｂｅｓｕｐｅｎｏｒｔｏ９ｈｏｍ 
thepointofrecyclingoftheactivatols(4a,４b,and８).InfacLrecoveryoforange-colo1℃dandacidic4a 
and4bcanbemoreeasilycalTiedoutlmmthelCactionmixmlecompal℃ｄｗｉｔｈｔｈａｔｏｆ８・
Ontheotherhand，anacetylcholineanalog，［2-(1-methoxyindol-3-yl)ethyl]tlimelhylanmoniumiodide 
(10.),couldbeproducedbythetreatmentoflObwithexcessMelinaquantitativeyieldAcetylationof 
lOawilhAc20pyridinealfbldedlOein9496yield,whilelOawasleproducedbyalkalinehydrolysis 
oflOein9496yield・Thus，preparationsofvariousesteranalogsoflwouldbepossiblefrom5a，Ｓｂ，
aｎｄｌ 
Ａｍｉｄｅａｎａｌｏｇｓｏｆｌｃａｎａｌｓｏｂｅｏｂｔａｊｎｅｄｕｔilizing5a，Ｓｂ，and9asstartlngmaterials・Reactionsof5ain
MeOHwithdimethylanmne，propylamine，P-methoxyphenethylamine，Z-aminoethanol，andhydrazine 
producedl2a，１２ｂ，１２ｃ，１２．，ａｎｄｌ２ｅｉｎ８２,７４，８４，９１，and9296yields，IcspecUvely・Ｔｈｅｒｅａｃｕｏｎ
ｏｆ５ｂａｎｄlwith2-aminoethanolprovidedl2din91and9896yields，1℃spectively，whilethesameICac-
Uonof7aflbldedl3in3796yield・Theselesultsagalnprovetheenhancingeffectofal-methoxygroup
onthenucleophilicsubstitutionreaction、AfilncUonofl-hydroxyindolesasanacnvaUorofcarboxylic
acidsisalsodemonstlated 
Inconclusion,wehavesucceededinisolatingactiveesters(5a,Ｓｂ,and，).Theycanbestoredandused， 
２３６３ HETEROCYCLES,Ｖｏｌ､55,No.１２，２０ｍ 
ifneedbe，asusehllreagentsfbrprepalingboUlesterandanndeanalogsofl・Biologicalevaluationsof
newcompoundsalcnowunderinvestigation． 
ＥＸＰ頂ＲⅡMFNTAL
MeltingpointsweredetelminedonaYanagimotomicromeltingpointappalatusandaJeunconected、IR
spectraweredeterminedwithaHolibaPT-720spectrophotometer，ａｎｄｌＨ－ＮＭＲｓｐｅｃｔｌａｗｉｔｈａＪＥＯＬ 
ＧSX-500spectIometerwithtetlamethylsilaneasanintemalstandard・MSspectrawelCrecoldedona
JECLSX-102Aspectmmeter､Columnchromatographywaspelfbrmedonsilicagel(SiO2,100-200 
mesh,fiomKantoChemicalCo.,Inc.)throughouttheplcsentstudy、
5-Nitroindol-1-yll-Methoxyindole-3-carboxylate（5a）froml-Methoxyindole-3-car‐ 
boxylicacid（３）－Asolutionofl-hydroxy-S-niUoindole(4a,135.6ｍｇ,０．７６，mol)inanhydrous 
THF(2.0ｍL)wasaddedtoasolutionof3(96.7ｍｇ,０．５１，mol)ａｎｄＤＣＣ（128.4ｍｇ,0.62,mol)in 
anhydrousTHF(3.OInLJ,andthemixmrewassUrledat62゜CfbrS､５ｈ.AneradditjonofH20and
CHCl3-MeOH(95:5,Ｖ/v)ｔｏthe1℃actjonmixture,thewholewasmadebasic(ｐＨ１１)byaddingaqueous 
2NNaOHundericeCooling,andextlacUedwithCHCl3-MeOH(95:５，Ｖ/v)．UreawasfilteMofTand 
washedwithAcCEt・Thecombinedextlactandwashingswelcwashedwithbrine,driedoverNa2SO4，
andevaporatedunderreducedplCssuretoleaveasolid,whichwascolumn-chromatoglaphedonSio2 
withCHC13-hexane(1:1,Ｖ/v)togive5a(149.4ｍｇ,８４％).TheH201ayerwasmadeacidic(ｐＨ２)with 
aqueous2NHCLandexlracUedwiｔｈＣＨＣｌ３－ＭｅＯＨ(95:５，Ｖ/v).TheexnPactwaswashedwithbIine， 
driedoverNa2SO4，andevapomtedunderlcducedplessuretoleaveasolid，whichwascolumn-chro‐ 
matogmaphedonSio2withCHCl3togive4a(３４１ｍｇ,２５%)and３（１３ｍｇ,１３％)inthcorderofelu-
tion5a:ｍｐｌ８６－１８８°Ｃ(yellowpowder,recrystallizedfromCHCl3-hexane).ＩＲ(ＫBr):1760,1515, 
1344,1191,1062,923,740cm－１．１Ｈ－ＮＭＲ（CDCl3)６:４２５(3Ｈ,ｓ),６．７３（ｌＨ,ｄ,上3.4Ｈｚ),７．３３
（1Ｈ,。,上８Ｈｚ),７．３７(1Ｈ,Ｌ上7.5Ｈｚ),７．４２（1Ｈ,。,上3.4Ｈｚ),７．４３(1Ｈハノー７５Ｈｚ),７．５８（1Ｈ，
｡,上7.5ＨＺ),８．１３（ｌＨ,ｄｄ,上8,2.5Ｈｚ),８．１７（ｌＨ,。,上８Ｈｚ)，８．２５（1Ｈ,ｓ),８．６３（1Ｈ,ｄ,上2.5
Ｈｚ).ＭＳ(FAB+)、/Z:３５２(Ｍ++1).Ａ"α/・CalcdfCrC18H13N305．ｌ/4Ｈ２０Ｃ,60.76；Ｈ,3.82;Ｎ，
１１．８１．Ｐｂund:Ｃ,60.69；Ｈ,３．６３；Ｎ，１１．８２． 
６－Mtroindol-1-yll-Methoxyindole-3-carboxylate（5b）from3-AsoluUonofl-hydmxy-
6-nitloindole(4b，２７６８ｍｇ，１．５５，mol)ｉｎａｎｈｙｄｍｕｓＴＨＦ(4.Oml-JwasaddedUoasolutionof3 
（198.5ｍｇ,１．０４，mol)andＤＣＣ(258.4ｍｇ，１．２５，mol)inanhydrousTHF(6.0ｍL),andthemixtulc 
wasstilTedat65ｏＣｆｂｒ４ＳｈＡｆｔｅｒｔｈｅｓａｍｅｗｏｒｋ－ｕｐａｓｄｅｓｃｌｉｂｅｄｉｎｔｈｅｃａｓｅｏｆ５ａｈｏｍ３ｕｓｉｎｇ 
CHCl3fbrextraction,Ｓｂ（278.9ｍｇ,７６％）wasobtainedThesamework-upoftheH201ayeras 
describedaboveaflbIｄｅｄ４ｂ(６４７ｍｇ,２４％）５ｂ:ｍｐ１６６－１６９℃（blackprisms，reclystallizedfrom 
AcOEt-hexane).ＩＲ(ＫBr)：1751,1513,1338,1186,1105ｃｍ－１．１Ｈ－ＮＭＲ(CDCl3)６:４．２７(3Ｈ,ｓ)， 
6.66(1Ｈ,。d,上3.5,1.1Ｈｚ),７３７（1Ｈ,ddd,上7.9,7.5,1.1Ｈｚ),７．４３（1Ｈ,ddd,上7.9,7.5,1.1
Ｈｚ),７．５５(1Ｈ,。,上3.5Ｈ⑳,７．５８（1Ｈ,ｄＬ上7.9,1.1Ｈｚ),７．７１（1Ｈ,。,上8.8Ｈｚ),８．０５（1Ｈ，．｡，
上8.8,1.9Ｈｚ),８１６(ｌＨ,ｄＬ上7.9,1.1Ｈｚ),８．２６(1Ｈ,ｂｒｄ,ノー1.9Ｈｚ),８２８(1Ｈ,ｓ).Ａ〃・Calcdibr
C18H13N3o5:Ｃ,６１.別;Ｈ,3.73;Ｎ,１１９６.FOund:Ｃ,６１５２;Ｈ,3.71;Ｎ,1172.
5-Mtroindol-1-yllndole-3-carboxylate（７）fromlndole･3-carboxylicAcid（６）－Asolu-
tjonof4a(1668ｍｇ,０．９３，mol)inanhydrousTHF(2.0ｍL)wasaddedtoasolutionof6（101.0ｍｇ， 
HETEROCYCLES,Ｖｏ1.55,No.１２，２０ｍ 2364 
0.63,mol)andＤＣＣ（155.4ｍｇ,0.75,mol)inanhydlOusTHF(3.ＯｍＬＪ,andlhemixmrewasstilTed 
at60oＣｆｂｒ２４ｈＴｈｅｓａｍｅｗｏｌｋ－ｕｐａｓｄｅｓｃｒｉｂｅｄｉｎｔｈｅｃａｓｅｏｆ５ａｆｒｏｍ３，ｕｓｉｎｇＣＨＣｌ３ｆｂｒｅｘ位acUon
andCHCl3-hexane(2:1,Ｖ/v）ａｓａｎｅｌｕｅｎｔ,alYblded5-nitloindole（215ｍｇ，１４％）ａｎｄ７（６２４ｍｇ， 
31％)mdleolderofelution・Afterthesamework-upoftheH201ayerasdescribedabove,４ａ(48.4ｍｇ，
2996)and６（２５．８ｍｇ,２６９６)wereobtainedintheorderofeluUon､７:ｍｐ２０ｇ－２１２°Ｃ(ｂｍｗｎｐｎｓｍｓ， 
1℃crystallizedfmmAcOEt-hexane)ＪＲ(KBI)：１７５６(sh)，1727,1521,Ｍ38,1330ｃｍ－１．１Ｈ－ＮＭＲ 
(DMSOd6)６:6.87(1Ｈ,ｄｄ,上４１，１３Ｈｚ),7.28(1Ｈ,t,ﾉｰ8Ｈｚ),７３１(1Ｈ,しん8Ｈｚ),７.別(1Ｈ,。，
上９Ｈｚ)，７．６１（1Ｈ，。,上８Ｈｚ),7.97-8.00(2H，、)，８．０９（1Ｈ，。d,上9,2.2Ｈｚ)，８６０（1Ｈ,。d，
上４１，１３Ｈｚ),８６９(1Ｈ,。,ノー2.2Ｈｚ)．１ＭＯ(1Ｈ,brs).Ａ'2αｊ､CalcdfbrC17H11N304:Ｃ'６ａＳＳ；
Ｈ,３．４５；Ｎ，１３.O8FOund:Ｃ，63.42；Ｈ,３．６６；Ｎ，12.73. 
1,2,3-Benzotriazol-1-yll-Methoxyindole-3-carboxylate（９）fromLMethoxyindole-3‐ 
carboXylicacid（３）－Asolutionofl-hydroxy-1,2,3-benzotliazole(8,105.5ｍｇ,0.78,mol）in 
anhydlousTHF(2.OmLJwasaddedtoasolutionof3(99.2ｍｇ,0.52,mol)andＤＣＣ(130.0ｍｇ,０．６２ 
，mol)inanhydlousTHF(4.ＯｍＬＪ,andthemixmrewasstincdatrtfbr28.5ｈ,andthenat60oCfbr4 
hAfterthesamewolk-upasdesclibedinthecaseof5afrom3,usingbenzen←CHCl3(Z:1,Ｖ/v)asan 
eluent,，（143.5ｍｇ,８９％)wasobtajnedThesamewolk-upoflheH201ayerasdescIibedabove,using 
CHCl3fbrextraction,aflblded3（7.1ｍｇ,７％)．，:ｍｐｌ３２－１３４°Ｃ(colollesspnsms，recIystallized 
fromCHCl3-hexane).ＩＲ(KBI):1764,1627,1575,904cm－１．１Ｈ－ＮＭＲ(CDCl3)６:４．２５(3Ｈ,ｓ),７．３７ 
(ｌＨ,t,上7.5Ｈｚ),7.41-7.個(2Ｈ,、),７．４９－７５６(2Ｈ,、),７．５８(1Ｈ,。,上８Ｈｚ),８０９（1Ｈ,ｄ,上８
Ｈｚ)，８．１７（ｌＨ，ｄ，上7.5Ｈｚ)，８．３３（1Ｈ，ｓ)．ＭＳ（FAB+）〃z：３０９（Ｍ++1)．Ａ"αﾉ．Calcdibr
C16HlZN4o3．l/4H20:Ｃ,61.43;Ｈ,403;Ｎ,１７９１.Fbund:Ｃ,61.66;Ｈ,3.87;Ｎ,１７９１ 
Z-HydroXyethyll-MethoXyindole-3-carboXylate（10a）ｉ）from5a-Asolutionofethylene 
glycol(0.07ｍL,１．３，mol)ｉｎＤＩＷ(2.ＯｍＬ)wasaddedto60妬ＮａＨ(287.0ｍｇ,７１０，mol)ａｔ０°Ｃ，
andthemixmrewasstirl℃datrtlbrlSmin・Tothemixmre,asolutionof5a(50.0ｍｇ,Ｏ１４ｍｍｏｌ)ｉｎ
ＤＩＷ(3.0ｍL)wasadded,andthemixturewassUrredatrtibr30min・AfberadditjonofHZQthewhole
wasextractedwithCHCl3-MeOH(95:５，Ｖ/v)Theextlzlctwaswashedwithbline,driedoverNa2SO4， 
andevapolatedunderlcducedpressuretoleaveanoil,whichwascolumn-chmmatoglaphedoｎＳｉＯ２ｗｉｔｈ 
ＣＨＣｌ３－ＭｅＯＨ（99:1,Ｖ/v）ｔｏｇｉｖｅｌＯａ(33.2ｍｇ,9996).TheH201ayerwasmadeacidicbyadding 
aqueousZNHClandextmctedwithCHCl3-MeOH(９５:5,Ｖ/Ｖ).Theextlactwaswashedwithbline,dlied 
overNa2SO4，andevaporaLedunderreducedpressuｒｅｔｏｇｉｖｅ４ａ（23.1ｍｇ，9196)１０a：colorless 
viscousoil.’Ｒ(fllm):３４００(bl)，1698,1523,1209,7叫cm－１．１Ｈ－ＮＭＲ(CDCl3)６:151（1Ｈ,brs)，
3.96-3.99(2Ｈ,、),４．１５(3Ｈ,ｓ),４４７－４５０(2Ｈ,、),７．２９（1Ｈ,ddd,ﾉｰ8.1,7,1Ｈｚ),７．３３（1Ｈ，
。｡d,ﾉｰ８．１，７，１Ｈｚ)，７．４８（1Ｈ，．｡,ﾉｰ8.1,1Ｈｚ)，７．９９（1Ｈ，ｓ)，８．１６（1Ｈ，．｡，ﾉｰ8.1,1ＨＺ)．
High-resolutionMSm/Z:CalcdfbrC12H13NO4:235.0845.POund:235.0850． 
ii）fromlOe-409MqueousNa2CO3（Ｌ５ｍＬ)wasaddedtoasolutionoflOe（13.7ｍｇ,ＯＯＳ 
ｍｍｏｌ)ｉｎＭｅＯＨ(1.5mLJandthemixmlewasstirIcdatrtfor30min・AfteraddiUonoficeandH2Qthe
wholewasextractedwithCHCl3-MeOH(９５５，Ｖ/v)．Theextractwaswashedwithbrine，driedover 
Na2SO4,andevaporatedunderleducedp1℃ssuretoleaveanoil,whichwascolumn-chromaOogmphedon 
SiO2withCHCl3togivelOa（10.9ｍｇ,9496)． 
lWV-Dimethylaminoethyll･Methoxyindole-3-carboxylate（10b）ｉ）ｆｒｏｍ５ａ－Ｌｉｔｈｉｕｍ 
２３６５ HETEROCYCLES,Ｖｏｌ､５５，No.１２，２００１ 
hydroxide（35.2ｍｇ，１．４７，Ⅲ､Cl）wasaddedtodimethylaminoethanol（２０ｍL,２０，Ⅲ､Cl)，andthe 
mixmrewasstinedat60oCibrlOminTothemixmre,asolutionof5a(51.5ｍｇ,０．１５，mol)ｉｎＤＭＦ 
(3.Oml-JwasaddedandthewholewassUlTedatrtfbrl・ShAlierthesamework-upasdescribedinthe
caseoflOafiom5a,ｕｓｍｇＣＨＣｌ３－ＭｅＯＨ(97:3,Ｖ/v)asaneluenL10b(36.8ｍｇ,９６％)wasobtajned・
Thesamewolk-upoftheH201ayerasdescIibedabove,usingCHCl3fbrextractjon,aiTbrded4a(25.1 
ｍｇ,9796)．１０b:colorlessoiLIR(ＫBr):1698,1207,7ｕｃｍ－１．１Ｈ－ＮＭＲ(CDCl3）６:２．３７(6Ｈ,ｓ)， 
２．７６(2Ｈ,t,上６Ｈｚ),４．１４(3Ｈ,ｓ),４.必(2Ｈ,t,上６Ｈｚ),７．２８（1Ｈ,ddd,上８，７７，１．２Ｈｚ),７．３１（1Ｈ，
ddd,上８，７．７，１．２Ｈｚ)，７．４６（1Ｈ，ｄｔＪ=８，１．２Ｈｚ），７．９９（1Ｈ，ｓ)，８．１９（1Ｈ，ｂｒｄ，ノー８Ｈｚ)．
High-resolutjonMSm/z:CalcdbrC14H18N2o3:2621317.Ｐｂund:262.1316． 
ii）from5b-Ljthiumhydroxide（35.1ｍｇ，１．４７，Ⅱ､Cl）wasaddedtodimethylannnoethanoI（2.0 
,Ｌ,２０，Ⅱ､Cl)andthemixmlcwasstjrledat60･CfbrlOminandatrtfbradditionallOminTothe 
mixmre,asolutionof5b（51.3ｍｇ,O15nmnol）ｉｎＤＭＦ（3.ＯｍＵｗａｓａｄｄｅｄ，ａｎｄthemixmrewas 
sUlTedatrtfor30min.AiIerthesalnewolk-upasdescIibedabove,１０ｂ(37.4ｍｇ,９８％)wasobtained・
Thesamework-upofH201ayerasdescribedabovegave4b（24.9ｍｇ,９５９６)． 
iii）from9-Lithiumhydroxide（37.2ｍｇ,１．５５，mol)wasaddedtodimethylaminoethanol(2.0ｍL， 
２０，mol),andthemixmrewasstilTedat63･ＣｆｂｒｌＯｍｉｎ､Tothemixm1℃,asolutionofl（46.5ｍｇ,０． 
１５，mol)inＤＭＦ(3.ＯｍＬ)wasaddedandthewholewasstirledatrtfbrlhMerthesamework-upas 
describedabove，l０ｂ（37.0ｍｇ，９５９６）wasobtajned・Thesamework-upofH201ayerasdescribed
above,usingCHCl3-MeOH(95:5,Ｖ/v)ibrextraction,allbrded8(7.9ｍｇ,4096)． 
Cholest-5-en-36-yll-Methoxyindole-3-carboxylate（10c）from5a-Asolutionof 
cholesterol(558.1ｍｇ,１.ｕｍｍｏｌ）ｉｎＤＭＦ(8.0ｍL)wasaddedto6MNaH(64.6ｍｇ,１．６，mol),and 
lhemixmrewassUrredatrtfbrl5min,Tothemixmre,asoluUonof5a（101.5ｍｇ,０．２９，mol)ｉｎＤＭＦ 
(2.5ｍL)wasadded,andthewholewasstirlCdatrtfor3・shAfterthesamework-upasdescｒｉｂｅｄｉｎ
ｔｈｅｃａｓｅｏｆｌＯａｈｏｍ５ａｕｓｉｎｇＣHCl3-hexane（1:２，Ｖ/v）ａｓａｎｅｌｕｅｎｔ，１０ｃ（59.7ｍｇ，３８％）and 
cholesterol(459.1ｍｇ）wereobtainedintheoIderofeluUon・Thesamework-upofH201ayeras
describedabove,usingCHCl31brextracnonandasaneluent,afIbrdedanaddiUonalcholesterol（21.9 
ｍｇ),４ａ(45.3ｍｇ,８７％),ａｎｄ３（5.2ｍｇ,９％)intheorderofelutionlOc:viscoushardoil・ＩＲ(ＫBr)：
29必,1691,1523,1207,7叫cｍ－１．１H-NIvⅢ(CDCl3)ｂ:０．６９(3Ｈ,ｓ),０．８７(3Ｈ,。,上6.6Ｈｚ),０８６
(3Ｈ,ｄ,上6.6Ｈｚ),０．９２(3Ｈ,ｄ,上6.6Ｈｚ)，1.08(3Ｈ,ｓ),0.97-2.06(Z6H,、),2.45-2.54(2Ｈ,、)，
4.14(3Ｈ,ｓ),4.84-4.91（1Ｈ,、),５．４３（1Ｈ,ｂｒｄ,上４９Ｈｚ)，７．２６（ｌＨ,ddd,上8,7.6,1Ｈｚ),７．３１
（1Ｈ，。｡d，上８，７．６，１Ｈｚ)，７．４５（1Ｈ，。，上7.6Ｈｚ)，７．９５（ｌＨ，ｓ)，８．１７（1Ｈ，。，ノー7.6Ｈｚ)．
High-resolutjonMS(FAB+)〃/Z:CalcdforC37H53NO3Na:582.3923.Found:582.3922(Ｍ+Ｎａ)+・
[２－(LMethoxyindol-3-carboxy)ethyl]trimethylammoniumIodide（１０.）fromlOb-
Methyliodide(1.0ｍL,１６，mol)wasaddedtoasoluUonoflOb(36.8ｍｇ,0.14,mol)ｉｎＭｅＯＨ(２０ 
ⅡＬ)andthemixmlewasstilTedatrtfor30minSolventwasevapolatedunderreducedplcssuretoleave 
asohd(１０．，５０３ｍｇ,99.7％)．１０．:ｍｐｌ８１－１８３°Ｃ(colorlesspowder,recrystallizedfromCHCl3-
MeOH)ＪＲ(KBr):1683,1201,746cm-1.1H-NMR(DMSOd6)６:３．２０(9H,s),３７８－３８２(ZH,、)，
４１７(3Ｈ,ｓ),４６９(2Ｈ,brs)，７２９(1Ｈ，brt,Ｊ=7.8Ｈｚ),７．３６（1Ｈ,brt,ノー7.8Ｈｚ),７．６０（1Ｈ,ｂｒｄ，
上7.8Ｈｚ),８０８（1Ｈ,ｂｒｄ,上7.8Ｈｚ),８．５３（1Ｈ,ｓ).High-resolutionMS（FAB+)ｍ/Z:２７７(Ｍ+－１)．
Ａ"αﾉ.CalcdlbrC15H21N2○31.1/4Ｈ２０Ｃ,“０７;Ｈ,5.30;Ｎ,６８５.Found:Ｃ,仏19;Ｈ,5.11;Ｎ，
２３６６ HETEROCYCLES,Ｖｏ1.55,No.１２，２００１ 
6.64. 
2-Acetoxyethyll-MethoXyindole-3-carboxylate（10e）ｆｒｏｍｌＯａ－Ａｃ２０（Ｌ７５ｍＬ，１８．５ 
，mol)wasaddedtoasolutjonoflOa(35.2ｍｇ,０．１５，mol)inanhydlouspylidine(3.5ｍLJandthe 
mixturewasstinedatrtfbr１．５ｈ.solventwasevaporaLedunderreducedp1℃ssuretoleaveasolid,which 
wascolumn-chromatoglaphedonSiO2withCHCl3togivelOe(39.4ｍｇ,9496)１０e:colodessoiLIＲ 
(film):1739,1704cm－１．１Ｈ－ＮＭＲ(CDCl3）６:２．１０(3Ｈ,ｓ),４．１５(3Ｈ,ｓ),442-4.45(2Ｈ,、),4.51
-4.54(2Ｈ,、),７．２８(1Ｈ,ｂｒＬ上7.9Ｈｚ),７．３２(1Ｈ,brt,ノー7.9Ｈｚ),７．４７(1Ｈ,。,上7.9Ｈｚ),７．９７
(1Ｈ,s)，８．１６(1Ｈ,ｄ,上7.9Ｈｚ)High-1℃soluUonMSm/Z:CalcdfbrC14H1SNO5:2770956.Found：
277.0950. 
Ⅳ,N-Dimethylaminoethyllndole-3-carboxylate（11）from7-Lithiumhydroxide（39.3ｍｇ， 
1.64,mol)wasaddedtodimethylaminoethanol(2.0ｍL,２０，mol),andthemixmrewasstjrredat60℃ 
fbrlOmin､Tothemixmre,asolutionof7(５３．４ｍｇ,０．１７，mol)ｉｎＤＭ.(３０ｍL)wasadded,andthe 
mixtulewasstin℃datrtibr45h・Afterthesamework-upasdescIibeｄｉｎｔｈｅｃａｓｅｏｆｌＯａｉｒｏｍ５ａ,using
CHCl3fbrextlacUonandCHCl3-MeOH(９７:3,Ｖ/v)asaneluent,s-nitroindole（1.8ｍｇ,７％),４ａ(2.1 
ｍｇ)，７（10.1ｍｇ，199M6)，ａｎｄｌｌ（16.4ｍｇ，4396）wereobtajnedintheorderofeluUon・Thesame
work-upofH201ayerasdescribedabove,usingCHCl3fbrextlaction,aifbrdedaddiUonal4a(25.2ｍｇ， 
totalZ73mg,9296)．１１：１２９－１３１゜Ｃ（colorlessneedles，IccrystallizedfiPomCHCl3-hexane)．ＩＲ
（KBr):1695,ｌｌ８Ｚｃｍ－Ｌ１Ｈ－ＮＭＲ(CDCl3）６:２３８(6H,ｓ),２．７８(ZH,t,上5.9Ｈｚ),４４６(2H,t，
上５．９Ｈｚ),7.23-7.27(2Ｈ,、)，7.37-7.41（1Ｈ,、),７．８９(1Ｈ,ｄ,上3.1Ｈｚ),815-8.19（1Ｈ,、)，
８８９(ｌＨ,brs).Ａ"αﾉ.CalcdfbrC13H16N202:Ｃ,６７２２;Ｈ,6.94;Ｎ，12.06.Found:Ｃ,67.01;Ｈ， 
６．９５;Ｎ，11.96． 
GeneralＰｒｏｃｅｄｕｒｅｆｏｒＡｍｉｄｅＡｎａＩｏｇｓｏｆＭｅｔｈyll-Methoxyindole-3-carboWIate：Amine 
wasaddedtoasoluUonofanactiveesUer(5a,５ｂ,７，ｏｒ，)inanappropnaOesolventandthemixmrewas 
sUlTedAiteradditionoｆＨ２０ｔｏｔｈｅreacnonmixmre,thewholewasextractedwilhanolganicsolvent・
Thcextlactwaswashedwithbline,dliedoverNa2SO4,andevaporabedunder1℃｡ucedpressuretoleave 
acmdepmduct,whichwascolumn-chromaUogIaphedonSiO2withaneluenttogiveanamideploduct 
（12).TheH201ayerwasmadeacidicbyaddingaqueous2NHClandextlactedwithCHCl3､Theextract 
wasdriedoverNaZSO4,andevaporatedunder1℃ducedpIessuretogive4a,他ｏｒ８
/WV-DimethyI1-Methoxyindole-3-carboxamide（12a）ｉ）from5a-Inthegeneral 
procedure,s09baqueousMe2NH（1.0ｍL,９．６，mol)and5a(35.1ｍｇ,０．１，mol)ｉｎＭｅＯＨ(3.OmLJ 
wereused・Ｔｈｅｍｉｘｍｌｅｗａｓｓｔｊｒｌｃｄａｔｒｔｆｂｒ２ｈandCHCl3wasusedlbrextraction・ＵｓｉｎｇＣＨＣｌ３ａｓａｎ
ｅｌｕｅｎｔ,１２ａ（17.8ｍｇ,８２％）wasobtained、Afterthesamework-upofH201ayerasdescribedinthe
geneIalprocedulC,４ａ（16.9ｍｇ,9596)wasobtajned､１２a:paleyellowoiLIR(film):1612,1533,1452, 
1394,7“cm-1・lＨ－ＮＭＲ（CDCl3)ｂ:３．１６(6Ｈ,ｓ),４．１２(3Ｈ,ｓ),７．２１（1Ｈ,ddd,上7.8,7.4,1Ｈｚ)，
７．２９(1Ｈ,。｡d,Ｊ＝７８，７．４，１Ｈｚ),７．４５（1Ｈ,ｄｔＪ=7.8,1Ｈｚ),７．５７(1Ｈ,ｓ),７．７８（1Ｈ,ｄｔＪ=7.4,1
Ｈｚ)High-resolutionMSm/Z:CalcdfbrC12H14N202:Z181055Found:z181061 
ii）froml-Inthegeneralprocedure,SO96aqueousMeZNH（ＬＯｍＬ,９．６，mol)ａｎｄ，（23.6ｍｇ， 
０．０７３，mol)ｉｎＭｅＯＨ(aOmLJwereusedThemixmrewasstirredatrtfbr2handCHCl3wasused 
fbrextractionUsingCHCl3asaneluent,１２ａ（13.1ｍｇ,８２％)wasobtained． 
Ⅳ-PropylLMethoxyindole-3-carboxamide（12b）from5a-InthegeneIalprocedure， 
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〃PlDPylamine(ＬＯｍＬ,１２．２，mol)ａｎｄ５ａ(50.4ｍｇ,０．１３，mol)ｉｎＣＨＣｌ３(3.0ｍL)ｗｅ1℃used､Ｔｈｅ
ｍｌｘｍｒｅｗａｓｓＵｌＴｅｄａｔｒｔｆｏｒ３・ShandCHCl3wasusedibrextracUon・ＵｓｉｎｇＣＨＣｌ３ａｓａｎｅｌｕｅｎｔ，１２ｂ
（２７．５ｍｇ,７４％）wasobtained・Ａｌterthesamework-upofH201ayerasdescribedinthegenelal
pmcedure,４ａ(20.2ｍｇ,８６％)ｗａsobtajned､１２b:mp82－８５℃(colorlessneedles,ICcrystallizedhom 
CHCl3-hexane).ＩＲ(ＫBr):1612,1548ｃｍ－１．１Ｈ－ＮＭＲ（CDCl3)６:１．０２(3Ｈ,Ｌ上7.2Ｈｚ),１．６７(2Ｈ，
sext,上7.2Ｈｚ),３．４６(2Ｈ,ｂｒｑ,上7.2Ｈｚ)，４．１２(3Ｈ,ｓ),５．９１（1Ｈ,brt,上7.2Ｈｚ,disappearedon
additionofD20),７２６(1Ｈ,ddd,上８１，７．８，１Ｈｚ),７３１（1Ｈ,。｡d,上８１，７．８，１Ｈｚ),７．４８（1Ｈ;。t，
上8.1,1Ｈｚ)，７．８３（1Ｈ，ｓ)，７．９２（1Ｈ，ｄｔ,上8.1,1Ｈｚ)．ＭＳｍ/Z：２３２（Ｍ+)．Ａ"αﾉ．Calcdfbr
C13H16N202:Ｃ,６７２２；Ｈ,６９４;Ｎ,l206Found:Ｃ,６７．００;Ｈ,7.01;Ｎ,１１９７． 
Ⅳ-’Methoxyphenethyll-Methoxyindole-3-carboxamide（12c）from5a-InthegeneIal 
procedu1℃,p-methoxyphenethylamine(1.0ｍL,６．８，mol)and5a(５０．４ｍｇ,０．１４，mol)inCHCl3（4.0 
ｍL)wereusedThemixmIewasstirredatrtfor3handCHCl3wasusedfbrextracUon､UsingCHCl3 
andCHCl3-MeOH（99:１，Ｖ/v）successivelyaseluents,４ａ（2.0ｍｇ）ａｎｄｌ２ｃ（39.0ｍｇ，８４％)ｗｅｒｅ 
obtainedintheorderofelutionAftｅｒｔｈｅｓａｍｅｗｏｒｋ－ｕｐｏｆＨ２０１ａｙｅｒａｓｄｅscribedinthegenelal 
procedure,４ａ（6.0ｍｇ，tota１８．０ｍｇ,４０％）wasobtajnedl2c：colodessoil．’Ｒ(film)：１６２１，１５Ｕ， 
1511,1245,1228ｃｍ－１．１Ｈ－ＮＭＲ（CDCl3)ｂ:２９０(2Ｈ,t,上6.7Ｈｚ),３．７３(2Ｈ,ｑ,上6.7Ｈｚ),３．８０
(3Ｈ,ｓ),４．１０(3Ｈ,ｓ)，６．８６－６８９(2Ｈ,、),7.16-7.20(3Ｈ,、),７．２９(2Ｈ,。｡｡,上8,7.5,1Ｈｚ)，
7.45(1Ｈ,ｄｔ,上８，１Ｈｚ),７．６８（1Ｈ,ｄｔＪ=8,1Ｈｚ),７．７８（1Ｈ,ｓ).High-IcsolutionMSm/Z:Calcdfbr
C19H2ON203:324.1514Found:3241491 
Ｎ-(2.Hydroxy)ethyll-Methoxyindole-3-carboxaｍｉｄｅ（12.）ｉ）from5a-Inthegenelal 
procedure,ethanolamine(0.5ｍL,８．３，mol）ａｎｄ５ａ(51.5ｍｇ,０．１５，mol）ｉｎＤｌＷ(3.0ｍL）ｗｅｒｅ 
used､ThemixmlewassUlTedatrtfbrl・ｓｈａｎｄＣＨＣｌ３－ＭｅＯＨ（95:5,Ｖ/v）wasusedfbrextracuon
UsingCHCl3-MeOH(99:１，Ｖ/v)asaneluent,４ａ(23.0ｍｇ)ａｎｄｌ２ｄ(31.7ｍｇ,9296)weICobtajnedin 
theolderofelutionMerthesamework-upofH201ayerasdescribedinIhegeneralproceduＩＣ,４ａ（1.8 
ｍｇ,Uotal248mg,9596)wasobtained､１２．:oil・ＩＲ(fIlm)：１６２３，１５４１，１２２８ｃｍ－１．１Ｈ－ＮＭＲ(CDCl3）
6:3.20(1Ｈ,brs,disappearedonaddiUonofD20）,３N(2H,ｑ,ノー５．２Ｈｚ),３８３(2H,した５２Ｈｚ),4
09(3Ｈ,ｓ),６．５２（1Ｈ,ｂｒＭ=5.2Ｈｚ)，7.22-7.26（1Ｈ,、)，７．３０（ｌＨ,ddd,上7.9,7.5,1Ｈｚ),７．４６
（1Ｈ,ｄＬＬ7.9,1Ｈｚ),7.8ｓ（1Ｈ,ｓ),７．９７(1Ｈ,ｄした7.9,1Ｈｚ).High-IesolutionMSm/Z:Calcdlbr
C12H14N2o3:23410NPOund:2341003． 
ii）from5b-Inthegeneralprocedure,ethanolamine(Ｏ５ｍＬ,８．３，mol)ａｎｄ５ｂ(50.1ｍｇ，０．１４ 
，mol)ｉｎＤｌＷ(3.OmLJwereused・ThemixtuIewasstilTedatrtfbr30minandCHCl3-MeOH(95:５，
Ｖ/Ｖ)wasusedforextractjonUsingCHCl3］vIeOH(95:5,Ｖ/v)asaneluent,４ｂ(24.8ｍｇ,9896)ａｎｄｌ２ｄ 
(28.8ｍｇ,9196)wereobtajnedintheorderofelution． 
iii）from9-Inthegeneralprocedure,ethanolamine(０．５ｍL,８．３，mol）ａｎｄ，（46.3ｍｇ，O15 
mmol)ｉｎＤＩＷ(3.0ｍL)ｗｅｒｅused､Themixmrewasstjrlcdatrtlbrl5hａｎｄＣＨＣｌ３－ＭｅＯＨ(95:５， 
Ｖ/v)wasusedfbrextmction・UsingCHCl3-MeOH(95:５，Ｖ/v)ａｓａｎｅｌｕｅｎｔ,１２．(３４４ｍｇ,9896)was
obtajned・AfUerthesamework-upoftheH201ayerasdescribedinthegeneralprocedure,ｕｓｉｎｇＣＨＣｌ３－
ＭｅＯＨ(95:５，Ｖ/v)fbrextraction,８（10.8ｍｇ,5396)wasobtained 
l-Methoxyindole-3-carbohydrazide（12e）from5a-InthegeneralpTocedure，100％ 
hydrazinehydraLe(0.5ｍL,１６，mol)ａｎｄ５ａ(墹.７ｍｇ,Ｏ１０ｍｍｏｌ)ｉｎＤｌＷ(3.OmLJwereused・Ｔｈｅ
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mixmlCwasstirMatrtfbr30minandCHCl3-MeOH(95:5,Ｖ/v)wasusedfbrextraction・UsingCHCl3
-MeOH(99:１，Ｖ/v)ａｓａｎｅｌｕｅｎＬ４ａ(10.1ｍｇ)ａｎｄｌ２ｅ(別.５ｍｇ,９２％)wereobtajnedintheorderof
elutionAfterthesamewoIk-upoftheHZOlayerasdescribedinthegeneralprocedure,４ａ（12.8ｍｇ， 
Uota122.9ｍｇ，9996）wasobtained、１２e:ｍｐｌ５７－１５９°Ｃ（colorlesspowder，Ｉccrystallizediiom
CHCl3-hexane)．ＩＲ（ＫBr)：3324,1616,1536,736ｃｍ－１．１Ｈ－ＮＩｖＲ（CDCl3）６：１．５１（2Ｈ，ｂｒｓ， 
disappea１℃donaddiUonofD20),４．１３(3Ｈ,ｓ),７．１２(1Ｈ,brs,disappealCdonaddiUonofD20)，７２７ 
（1Ｈ,brt,上8.2Ｈｚ),７．３２（ｌＨ,ｂｒＬ上8.2Ｈｚ),７．４８（1Ｈ，ｄｄ,ノー８２，０．７Ｈｚ),７．８６(1Ｈ,ｓ)，７．９３
（1Ｈ,ｄ,J=８２Ｈｚ).ＭＳｍ/z:２０５(Ｍ+).Ａ"αLCalcdfbrC1OH11N30Z1/４Ｈｚ0:Ｃ,57.27；Ｈ,５．２８； 
Ｎ，２０.O3Found:Ｃ，57.50；Ｈ，５．２５；Ｎ，１９．９９． 
Ｎ-(2-Hydroxy)ethyllndole-3-carboXamide（１３）from7-Inthegenelalprocedure， 
ethanolamine(０．５ｍL,８．３，mol）ａｎｄ７（47.3ｍｇ，０．１５，Ⅱ､Cl）ｉｎＤＭＦ(3.OmLJwereused・Ｔｈｅ
ⅡnxturewasstjITedatrtlbr30min・UsingCHCl3-MeOH(99:３，Ｖ/v)ａｎｄＣＨＣｌ３－ＭｅＯＨ(99:５，Ｖ/v）
successivelyaseluents，４ａ(２５．３ｍｇ，9796）ａｎｄｌ３（11.2ｍｇ,3796)ｗｅｒｅobtainedintheorderof 
elutionl3:189-191℃(brownpowder,recrystallizedfromCHCl3-MeoH-hexane).ＩＲ(ＫBr):1590, 
1573,1552,1211cm－１．１H-NIvR(DMSOd6)６:３３２(ZH,ｑ,ﾉｰ５９Ｈｚ),３５１（2H,ｑ,上5.9Ｈｚ，
collapsedtotonadditjonofD20L469(1Ｈ,Ｌ上5.9Ｈｚ,disappearedonadditionofD20),７．０８(1Ｈ，
ddd,ノー7.9,7.5,1.1Ｈｚ),７．１３（1Ｈ,ddd,上7.9,7.5,1.1Ｈｚ),７．４０（1Ｈ,ｄ,上7.9Ｈｚ),７．８０（1Ｈ,t，
上5.9Ｈｚ),７９９(1Ｈ,ｄ,上2.9Ｈｚ,collapsedtosonadditionofD20),８．１１（1Ｈ,ｄ,上7.9Ｈｚ)，11.50
（1Ｈ,ｓ).ＭＳ〃０/Z:２０４(Ｍ+).MaLCalcdforC11Hl2N202.1/6H20:Ｃ,63.76;Ｈ,5.95;Ｎ,１３.S2
Pbund:Ｃ,63.66;Ｈ，5.77;Ｎ，１３．５３． 
ＲＥＦＥＲＥＮＣＥＳＡＮＤＮＯＴＥＳ 
ＬＴｈｉｓｉｓＰａｒｔｌｌｌｏｆａｓｅｎｅｓｅｎｔｊｔｌｅｄ‘TheChemistryoflndoles”ＰａｒｔｌｌＯ:ＹＦｕｋｕｉａｎｄＭ・Somei，
HeZe7ocycﾉe３，２００１，５５，２０５５． 
２．Ｍｓ､ＣＰｅｄｒａｓａｎｄＪ・LSorensen，PhyZoche〃s〃y，１９９８，４９，１９５９.Intheauthors1synthesisof
methyll-methoxyindole-3-carboxylate,oursyntheticmethod4ibrl-methoxyindoleisutilized 
3．Ｒ・MAcheson,Ｐ．Ｇ・Hunt,Ｄ・MLittlewood，ＢＡ・Murrer,ａｎｄＨ．Ｅ・Rosenberg,JbqiemSoc.，
Pe7kj〃刀α郷.１，１９７８，１１１７．
４．MSomeiandTKawasaki，Ｈピノe”Cycjes，1989,29,1251；Review：Ｍ・Somei，ｊｂＭ，１９９９，５０，
１１５７;ＭＳｏｍｅｉ,Ｆ､Yamada,Ｔ・Hayashi,Ａ・ＧCOO，ａｎｄＹＳａｇａ,jbjm.，２００１，５５，４５７;Ｋ・Yamada，
Ｔ､Kawasaki,YFUjita,andM・Somei〃』｡.,2001,55,1151andlCIeIcncescitedtherein、
５．Ｍ.Somei,Ａ､Tanimoto,Ｈ､Orita,FYamada,ａｎｄＴ・Ohta,HbZe7ocyc化３，２００１，５４，４２５．
６．Ｍ．Somei，Ｋ、Yamada,MHasegawa，MTabata，Ｙ・Nagahama，Ｈ・Morikawa，ａｎｄＦＹａｍａｄａ，
ＨとjemcycZay，1996,43,1855;ＭＳｏｍｅｉ,Ｋ・Noguchi，ａｎｄＦ､Yamada,jbjd.，２００１，５５，１２３７and
lderencescitedtherein． 
Ｒｅｃｅｉｖｅｄ，１ｓｔＯｃｔｏｂｅｒ，２００１ 
